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CONVERSION  FACTORS,  NON- SI  TO  SI 
UNITS  OF  MEASUREMENT 


Non-SI  units  of  measurement  used  in  this  report  can  be  converted  to  SI 
units  as  follows: 


inches 

miles  (US  statute) 


_ B X _ 

4,046.873 

0.3048 

2.54 

1.609347 


To  Obtain 
square  meters 
meters 
centimeters 
kilometers 
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GROUNDS  MAINTENANCE: 


STANDARDS.  PRACTICES.  AND  ALTERNATIVES 

PART  I :  INTRODUCTION 

1.  This  report  was  prepared  for  the  US  Army  Engineering  and  Housing 
Support  Center,  Natural  and  Cultural  Resources  Section.  The  objective  of 
this  study  was  to  compare  the  grounds  maintenance  standards  and  practices  at 
Army  installations  with  other  public  land-use  agencies,  in  an  attempt  to 
identify  methods  by  which  grounds  maintenance  costs  at  Army  installations  can 
be  reduced.  Particular  attention  is  paid  to  conventional  mowing  due  to  the 
high  cost  associated  with  this  activity. 

2.  This  report  contains  questionnaire  results  from  Army  installations 
and  four  other  public  land-use  agencies  and  a  literature  review  of  grounds 
maintenance  practices,  including  low-maintenance  vegetation  and  chemical  mow¬ 
ing.  Conclusions  and  recommendations  based  on  the  questionnaire  and  liter¬ 
ature  review  are  also  provided. 
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PART  II:  LITERATURE  REVIEW 


3.  Federal,  State,  and  local  governments  are  finding  themselves  faced 
with  increasing  fiscal  restraints,  which  are  forcing  them  to  explore  low-cost 
alternatives  to  traditional  grounds  maintenance  practices.  With  the  continual 
rise  in  the  cost  of  labor,  equipment,  and  fuel,  those  responsible  for  grounds 
maintenance  are  under  pressure  to  reduce  mowing  costs,  which  are  usually  the 
highest  cost  item  in  the  maintenance  budget. 

4.  With  mowing  costs  averaging  $32. 55/acre  on  flat,  easy-to-mow  areas 
and  $55. 63/acre  for  difficult-to-mow  areas  (Hagman  1983),  and  with  millions  of 
acres  to  be  mowed  on  limited  budgets,  public  agencies  are  examining  a  variety 
of  techniques  for  lowering  maintenance  expenditures.  Some  agencies  consider 
contract  maintenance  to  be  a  cheaper  method  of  maintenance  (Buffington  1987, 
Kerr  1979).  However,  whether  using  contract  or  in-house  maintenance  person¬ 
nel,  grounds  managers  must  be  aware  of  the  latest  technology  and  trends  in 
order  to  contend  with  budget  limitations. 

5.  Recent  research  and  product  development,  combined  with  a  return  to 
natural,  environmentally  oriented  approaches,  have  given  grounds  managers  a 
variety  of  options  for  implementing  cost-saving  maintenance.  Two  of  the  most 
important  of  these  are  the  use  of  chemical  mowing  and  low-maintenance 
vegetation. 


Chemical  Mowing 

6.  Chemical  mowing  can  be  defined  as  the  use  of  chemicals,  such  as 
plant  growth  regulators  (PGRs)  and/or  herbicides,  to  prevent  or  reduce  the 
growth  of  vegetation  so  that  the  need  for  mechanical  mowing  is  either  elimi¬ 
nated  or  reduced  (Morre',  undated;  Danneberger  and  Street  1986).  One  industry 
expert  expects  use  of  PGRs  by  rights-of-way  managers  to  increase  tenfold  each 
year  for  the  next  10  years  (Weeds  Trees  &  Turf  1986) . 

Plant  growth  regulators 

7.  A  PGR  is  a  synthetic  chemical  compound  that  alters  the  behavior  of 
plants  through  physiological  action.  Unlike  herbicides,  a  PGR  is  not  designed 
to  kill  a  plant.  Instead,  PGRs  change  normal  physiological  and/or  morphologi¬ 
cal  plant  processes  and  growth  (Hagman  1983)  . 

8.  Research  on  PGRs  has  accelerated  since  the  1960's  when  Purdue  Uni¬ 
versity  began  examining  growth  regulator  compounds .  The  initial  objective  of 
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Purdue's  research  was  to  fini  a  growth  regulator  that  would  either  eliminate 
or  reduce  the  frequency  of  required  mowing,  thus  reducing  fuel  and  labor  costs 
and  equipment  depreciation  (Freeborg  1983). 

9.  While  most  managers  agree  that  the  use  of  growth  regulators  and 
herbicides  does  not  replace  mowing,  PGRs  have  been  successfully  used  in  a 
number  of  ways.  Plant  growth  regulators  can  cielay  the  onset  of  spring  mowing, 
reduce  mowing  frequency,  and  provide  more  uniform  seasonal  mowing  schedules 
(Kaufmann  1985,  1986).  Another  consequence  of  suppressing  shoot  growth  by 
PGRs  is  the  reduction  of  evapotranspiration,  which  reduces  the  amount  of 
required  watering  (Beard  1985)  .  In  areas  suffering  from  drought  or  near¬ 
drought  conditions,  this  can  be  extremely  important  to  grounds  managers. 

10.  In  general,  one  PGR  application  is  effective  for  up  to  7  weeks, 
with  the  average  being  6  weeks.*  The  frequency  of  PGR  application  and  the 
subsequent  need  for  mowing  are  dependent  on  the  grass  species  and  maintenance 
standards  of  a  particular  type  of  area.  For  instance,  while  State  Highway 
Departments  may  be  satisfied  with  a  grass  height  of  up  to  12  in.**  along  road¬ 
sides,  this  would  be  untenable  at  rest  areas  or  visitor  centers. 

11.  The  characteristics  of  an  ideal  PGR  for  use  on  turf  would  be:  rea¬ 
sonably  long  residual  activity,  inhibition  of  seedhead  and  stalk  formation,  no 
objectionable  discoloration  or  chemical  burning  of  the  turf,  control  or  sup¬ 
pression  of  broadleaf  weeds,  no  reduction  in  turfgrass  quality  with  repeated 
usage,  and  low  toxicity  to  desirable  vegetation.  So  far,  this  PGR  does  not 
exist.  Therefore,  when  considering  the  use  of  PGRs  it  is  important  to  under¬ 
stand  both  the  problem  and  the  desired  outcome  of  the  treatment  (Danneberger 
and  Street  1986;  Watschke,  Lyman,  and  Prinster  1988). 

12.  Potential  side  effects  from  the  use  of  PGRs  include  initial,  tem¬ 
porary  discoloration  when  applied  at  rates  co  suppress  growth;  greater  than 
normal  growth  rate  after  the  effects  of  the  PGR  dissipate  (lasting  approxi¬ 
mately  10  days);  reduced  capability  of  recovering  from  injury;  and  in  already 
diseased  turf,  a  more  pronounced  appearance  of  disease  due  to  lack  of  new 
growth  (Beard  1985).  Lower  turf  density  is  another  potential  result  of  PGR 
application  and  can  result  in  loss  of  soil  stability,  erosion,  and  excessive 
water  runoff  (Danneberger  and  Street  1986). 


*  Personal  Communication,  June  1989,  W.  G.  Menn,  Texas  A&M,  College  Station, 
TX . 

**  A  table  of  factors  for  converting  non-SI  units  of  measurement  to  SI  units 
is  presented  on  page  3. 
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13.  The  use  of  PGRs  on  improved  grounds  is  very  limited  due  to  the 
requirement  for  a  high-quality  appearance.  Improved  grounds  include  areas 
with  both  high-  and  low-inten  ity  use,  such  as  parade  grounds,  drill  fields, 
intramural  athletic  fields,  visitor  centers,  and  similar  areas  in  which 
appearance  is  important.  Plant  growth  regulators  are  rarely  used  on  these 
areas  because  of  the  possibility  of  discoloration  (Beard  1985;  Watschke , 

L;man,  Prinster  1988;  Kaufmann  1986).  However,  PGRs  have  been  used  quite 
successfully  on  semi - improved  grounds.  Semi- imoroved  grounds  include 
non-high- traffic  areas  such  as  roadsides,  open  areas  along  roadsides,  utility 
easements,  developed  picnic  and  camping  areas,  and  airfields.  The  greatest 
potential  for  cost-effective  use  of  PGRs  is  on  turf  and  vegetation  in  semi- 
improved  grounds  that  "receive  frequent  mowing  but  few  other  management 
inputs"  (Kaufmann  1986) . 

14.  Although  early  use  of  PGRs  indicated  unsatisfactory  results,  more 
recent  reports  have  generally  been  positive.  Improved  chemical  formulations 
have  resulted  in  more  effective  results.  Unsatisfactory  results  of  PGR  use 
can  usually  be  attributed  to  one  or  more  of  the  following:  improper  applica¬ 
tion  timing,  irregular  application  patterns  such  as  skips  and/or  spray  over¬ 
lap;  improper  application  rate;  subsequent  cultural  stress  (e.g.,  scalping, 
overfertilization);  or  PGR  application  to  the  wrong  type  of  turf  (Kaufmann 
1986).  However,  even  with  the  potential  for  problems,  many  agencies  report 
satisfactory  results  from  the  use  of  PGRs.  For  instance,  the  Missouri  Highway 
and  Transportation  Department  started  experimentation  with  PGRs  in  three  dis¬ 
tricts.  Results  were  so  positive  that  the  program  was  expanded  to  all  10  dis¬ 
tricts  in  1988.  According  to  the  Department,  the  treatment  has  resulted  in  no 
noticeable  turf  damage  in  those  areas  with  3  consecutive  years  of  PGR  use 
(Jett  1988). 

15.  Similar  results  have  been  reported  at  Howard  County  Park,  Maryland. 
This  park  has  hilly  and  marshland  terrain,  resulting  in  many  areas  that  are 
difficult  to  mow.  While  initial  use  of  turf  regulators  was  disappointing, 
more  recent  use  has  been  encouraging.  Mowing  frequency  in  treated  areas  has 
been  reduced  by  60  percent  over  a  7-week  period.  Grass  is  easier  to  mow,  with 
fewer  clippings.  Park  managers  have  been  so  pleased  with  the  results  that 
plans  have  been  made  to  increase  PGF  use  in  coming  years  (Park  Maintenance  and 
Grounds  Management  1985). 

16.  On  the  golf  courses  at  Reid  Memorial  Park  in  Springfield,  OH,  PGRs 
have  been  used  on  90  of  the  225  acres  of  rough  areas.  The  cost  for  spraying 


PGRs  and  two  weed  killers  is  about  $20  an  acre,  and  has  resulted  in  a  reduc¬ 
tion  of  mowing  by  50  percent.  According  to  the  Park  Supervisor,  PGR  use  has 
been  a  definite  budget  saver,  while  the  quality  of  the  courses  has  been  main¬ 
tained  (Park  Maintenance  and  Grounds  Management  1982) . 

17.  At  Loudon  Park  and  Druid  Ridge,  two  historic  cemeteries  in  Balti¬ 
more,  the  first  PGRs  were  used  with  disappointing  results.  More  recent  use 
has  impressed  those  responsible  for  grounds  maintenance.  PGRs  have  cut  mowing 
in  an  experimental  area  by  50  percent  over  a  period  of  6  weeks,  with  almost  no 
visible  turf  discoloration  and  with  fewer  clippings.  The  use  of  PGRs  has  been 
so  successful  that  they  are  now  being  used  on  17  acres  in  both  cemeteries 
(Carr  1985). 

18.  It  is  interesting  to  note  that  reported  success  with  the  use  of 
PGRs  comes  mainly  from  northern,  cool -season  grass  areas.  In  general,  the  use 
of  PGRs  has  been  less  successful  on  warm-season  grass  species.*  Growth 
suppression  of  warm- season  grasses  through  the  use  of  PGRs  is  more  difficult 
due  to  their  tough,  persistent  growth  habit,  and  the  length  of  the  growing 
season.  Herbicides  provide  one  solution  to  '.his  problem.  Herbicides  can  be 
used  as  growth  regulators.  When  certain  herbicides  are  applied  at  a  low  rate 
to  warm-season  grasses,  both  grass  and  broadleaf  weed  control  is  possible. 
While  it  is  also  possible  to  use  low-rate  applications  of  herbicides  as  a 
growth  regulator  on  cool -season  grass  species,  there  is  a  very  narrow  margin 
of  safety  and  accidental  overdoses  can  kill  turf  easily  and  quickly  (Kaufmann 
1986)  . 

Herbicides 

19.  Chemical  mowing  also  includes  the  use  of  herbicides.  Herbicides 
are  frequently  used  in  combination  with  plant  growth  regulators  although,  as 
previously  mentioned,  they  sometimes  actually  function  as  a  PGR.  However,  in 
general,  herbicides  are  used  to  kill  or  eradicate  weeds,  rather  than  regulate 
their  growth.  Weeds  are  the  most  common  problem  in  turf  management,  detract¬ 
ing  from  the  uniformity  of  the  turf  and  competing  with  desirable  turfgrass 
species  for  light,  carbon  dioxide,  soil  moisture,  and  soil  nutrients.  Weeds 
are  usually  the  result  of  poor  turf  maintenance. 

20.  Herbicides  are  potentially  a  cost-effective  means  of  reducing 
equipment  and  manpower  costs  associated  with  mechanical  mowing.  They  are 


*  Personal  Communication,  June  1989,  W.  G.  Menn,  Texas  A&M,  College  Station, 
TX. 
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ideal  for  weed  and  brush  control  in  inaccessible  areas  or  for  reducing  mowing 
by  selectively  controlling  tall,  undesirable  species,  thus  allowing  low- 
growing  desirable  grasses  to  grow  (Kuennen  1986b) .  Mowing  in  conjunction  with 
a  herbicide  treatment  is  frequently  more  effective  than  a  herbicide  treatment 
alone,  depending  on  the  species  of  weed  and  the  maintenance  standards  for  that 
area. 

21.  A  roadside  development  specialist  for  the  Pennsylvania  Department 
of  Transportation  has  found  herbicide  use  to  have  several  advantages.  He 
gives  the  following  reasons  for  his  plans  to  continue  herbicide  use  for  main¬ 
taining  shoulder  areas  in  the  coming  years:  ease  of  application  of  herbi¬ 
cides,  fewer  employees  required  for  herbicide  application,  a  decrease  in 
mowing  operations,  and  perhaps  most  importantly,  a  cost  of  $72/mile  for  herbi¬ 
cide  treatment  versus  $500/mile  for  mechanical  vegetation  removal.  Among  the 
disadvantages  of  herbicide  use  are:  the  possibility  of  runoff,  the  brown  look 
of  vegetation  following  the  application,  and  negative  public  reactions  over 
environmental  issues  (Kuennen  1986b) . 

22.  It  is  not  unusual  for  herbicide  use  by  public  agencies  to  result  in 
complaints  by  the  public.  People  who  live  adjacent  to  public  land  are  under¬ 
standably  concerned  about  the  effect  of  vegetation  management  programs  on 
their  own  land,  although  when  applied  in  the  proper  manner,  herbicides  have 
little  direct  effect  on  surrounding  land.  Conversely,  herbicide  use  sometimes 
finds  favor  with  the  public.  Most  farmers  appreciate  the  use  of  herbicides 
because  it  prevents  weeds  from  encroaching  onto  their  land  and  competing  with 
crops  (Roads  &  Bridges  1986). 

23.  Herbicide  treatment  that  takes  into  consideration  such  factors  as 
soil  texture,  organic  matter  content,  slope  of  the  site,  and  solubility  and 
persistence  of  the  product  will  determine  the  risk  of  lateral  and  vertical 
movement  of  the  herbicide  from  the  treated  area  (Doll  1988).  It  is  important 
for  all  grounds  maintenance  departments  that  are  using  herbicides  to  have 
employees  who  have  been  trained  in  herbicide  application  (Bolt  1988,  editors 
Roads  &  Bridges  1986)  .  Employees  properly  trained  in  herbicide  application 
accomplish  three  things:  they  actually  do  a  better,  safer  job  of  herbicide 
application;  they  feel  more  confident  and  comfortable  with  herbicide  use;  and 
public  perception  toward  herbicide  use  is  more  positive  due  to  confidence  in 
the  expertise  of  the  applicator  (Jett  1988). 

24.  The  bottom  line  for  use  of  chemical  mowing  is  the  cost- 
effectiveness  of  the  program.  It  is  important  that  the  treatment  not  exceed 
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the  cost  of  mechanical  mowing,  and,  ideally,  it  should  provide  substantial 
cost  savings.  Chemical  treatments  are  not  cheap.  One  method  of  lowering 
their  cost  is  to  combine  an  additive  with  the  PGR  or  herbicide  treatment. 
Additives  or  adjuvants  are  usually  inert  materials  that,  when  combined  with  a 
PGR  or  herbicide,  increase  the  effectiveness  of  the  active  ingredient  (in  the 
herbicide) ,  thereby  reducing  the  application  rate  of  the  PGR  or  herbicide 
(Morre',  undated).  For  instance,  the  Maine  Department  of  Transportation  adds 
an  orange  peel  solution  to  its  herbicide  water  mixes  to  help  the  herbicide 
penetrate  the  tough,  protective  layer  that  leaves  develop  during  seasonal 
drought  conditions.  This  lowers  the  amount  of  herbicide  that  must  be  used 
(Roads  &  Bridges  1986). 

25.  Use  of  both  herbicides  and  PGRs  is  increasing.  A  study  by  the 
American  Association  of  State  Highway  and  Transportation  Officials,  conducted 
in  1980,  indicated  that  mechanical  mowing  decreased  for  the  years  1970  to  1980 
in  38  of  the  45  responding  states.  During  that  time,  nine  agencies  increased 
their  use  of  PGRs  and  28  increased  their  use  of  herbicides  (Kuennen  1986b) . 
Another  survey  shows  that  88  percent  of  rights-of-way  managers  practice  weed 
control,  with  nonselective  herbicides  as  their  favorite  choice  of  control 
(Weeds  Trees  &  Turf  1986). 

26.  Generally,  the  consensus  of  those  who  are  presently  using  chemical 
mowing  as  part  of  their  grounds  maintenance  program  is  that  it  is  an  effective 
means  of  reducing  mechanical  mowing  and  its  related  costs. 

Low-Maintenance  Vegetation 

27.  Another  method  for  lowering  mowing  costs  is  through  the  use  of  low- 
maintenance  landscaping.  Low-maintenance  vegetation  can  be  characterized  by 
the  following:  reduced  irrigation,  reduced  fertilization,  reduced  pesticide 
usage,  and  reduced  mowing  frequency  (Meyer  1989).  The  goal  of  low-maintenance 
landscaping  is  to  lower  maintenance  costs  of  a  new  or  existing  landscape 
without  sacrificing  quality  (Wade  1986).  This  can  be  accomplished  through  the 
use  of  native  vegetation  such  as  wildf lowers  and  native  grasses,  or  by  using 
ornamental  ground  cover  (Colbert  1983).  Native  vegetation  is,  frequently,  the 
mainstay  of  low-maintenance  landscaping  programs.  Native  vegetation 
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refers  to  the  grasses  and  plants  that  are  indigenous  to  an  area.  Natives  are 
capable  of  surviving  extreme  temperature  and  climatic  changes.* 

28.  Approximately  80  percent  of  all  landscaping  involves  the  use  of 
exotics,  plants  which  have  been  brought  in  from  other  countries  or  from  dif¬ 
ferent  areas  within  this  country.  Generally,  these  plants  are  more  difficult 
to  maintain  than  native  plants.  Besides  a  requirement  for  special  fertili¬ 
zers,  exotics  usually  require  more  water  and  have  less  tolerance  of  extreme 
temperature  changes  than  native  plants  (Leslie  1986). 

29.  With  the  differences  between  native  vegetation  and  exotics  in  mind, 
grounds  managers  who  are  searching  for  methods  of  lowering  maintenance  costs 
should  certainly  be  interested  in  the  benefits  and  costs  associated  with 
native  vegetation  establishment. 

Wildflowers 

30.  One  of  the  most  popular  methods  for  establishing  low-maintenance 
vegetation  is  through  the  use  of  wildflowers .  Wildflowers  are  flowers  that 
thrive  with  little  or  no  care.  They  are  species  of  flowers  that  have  proven 
to  be  hardy  and  self -reproducing  over  thousands  of  years.  Wildflowers  may 
require  as  much  time  and  labor  to  maintain  during  the  first  3  to  5  years  as  a 
mowed  area.  However,  once  they  are  established,  almost  no  further  maintenance 
is  required.  They  thrive  on  poor  soil  and  need  no  annual  fertilization.  An 
annual  mowing  to  remove  stalks  and  help  spread  seedheads  is  all  the  care  they 
need  (Park  Maintenance  and  Grounds  Management  1986).  This  can  also  be  accom¬ 
plished  through  controlled  burning,  which  is  usually  less  expensive.** 

31.  Wildflowers  have  proven  to  be  popular  with  both  grounds  managers 
and  the  public.  Wildflowers  are  not  only  a  low-cost,  low-maintenance  alter¬ 
native  to  mowing  but  also  serve  as  a  beautification  technique.  Benefits  other 
than  seasonal  color  to  be  derived  from  wildflowers  include:  restoration  of 
the  environment,  erosion  control,  and  habitat  enhancement  for  nongame  wildlife 
(Kuennen  1986a) .  Wildflowers  also  are  an  excellent  method  of  returning  natu¬ 
ral  fertilizers  to  the  soil  (State  of  Texas  1988). 

32.  Wildflowers  are  particularly  suited  for  use  on  semi- improved 
grounds.  Areas  in  which  a  manicured  look  is  not  necessary  or  where  mowing  is 
difficult  are  ideally  suited  to  the  use  of  wildflowers.  More  than  half  of  the 


*  National  Wildflower  Research  Center  (Clearinghouse),  Austin,  TX. 

**  Personal  Communication,  December  1989,  Corliss  J.  Ingels,  Lafayette  Home 
Nursery,  Lafayette,  IL. 
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States  in  America  have  experimented  with  wildflower  plantings  along  public 
highways  (Leslie  1986).  Most  notable  of  these  is  Texas. 

33.  Texas  has  encouraged  the  planting  of  wildf lowers  along  their  high¬ 
ways  for  more  than  50  years.  However,  in  the  last  decade  wildf lowers  have 
become  even  more  important  as  the  state  looked  for  ways  to  reduce  mowing 
costs.  In  1982  the  Texas  Highways  Department  instituted  a  new  vegetative 
management  program  that  has  resulted  in  a  mowing  cost  reduction  of  23.1  per¬ 
cent.  Increased  wildflower  use  is  an  important  part  of  this  program  (Newman, 
undated) .  An  interesting  side  effect  of  this  increased  wildflower  use  has 
been  the  public  reaction.  People  are  throwing  less  trash  from  their  cars, 
perhaps  because  of  a  reluctance  to  mar  the  scenic  beauty  ( Constructor  1988, 
Leslie  1986).  Not  only  can  this  result  in  a  more  pleasant  roadside  environ¬ 
ment,  but  maintenance  costs  are  reduced  as  a  result  of  the  reduction  in  clean¬ 
up  responsibilities. 

34.  The  State  of  Vermont  attempted  wildflower  establishment  along  its 
interstate  highways  in  1974.  Results  were  disappointing  due  to  a  lack  of 
ground  preparation.  Vermont,  like  many  states,  failed  to  realize  that  simply 
throwing  out  seed  will  not  result  in  a  beautiful  field  of  wildflowers.  In 
1986  the  State  decided  to  make  a  second  attempt  at  wildflower  establishment. 
The  results  this  time  were  much  better.  All  of  the  annuals  bloomed,  providing 
not  only  beauty  for  a  season,  but  essential  cover  and  growing  space  for 
developing  biennials  and  perennials  (Dusablon  1988). 

35.  Like  Vermont,  the  Virginia  Department  of  Transportation  instituted 
a  wildflower  planting  project  several  years  ago,  but  with  limited  success. 

Some  seed  failed  to  germinate,  and  weeds  invaded  other  flower  beds.  However, 
because  of  strong  public  support  and  plans  for  improvement,  the  program  is 
being  continued  (Bolt  1988) . 

36.  The  experience  of  these  two  states  makes  an  important  point. 
Wildflowers  are  not  necessarily  easier  to  establish  than  exotics.  During 
establishment,  wildflowers  require  proper  ground  preparation,  watering,  and 
attention.  It  takes  time  for  the  flowers  to  propagate.  They  must  be  planted 
in  the  fall  and  allowed  to  establish  a  root  system  over  the  winter  (Tiller, 
Newman,  and  Dennis  1984).  The  first  year  after  planting  can  be  disappointing 
if  a  field  of  spectacular  color  is  expected.  One  way  to  ameliorate  this  is  by 
following  the  example  of  the  State  of  Vermont  in  planting  annuals  that  can 
provide  color  until  the  perennials  are  established  (Stroud  1989).  With  a 
little  effort  and  a  lot  of  patience  the  rewards  can  be  very  worthwhile. 
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Wildflowers  provide  a  beautiful,  back- to -nature  method  of  easier,  cost-saving 
maintenance,  when  used  in  appropriate  areas. 

Native  grasses 

37.  Native  grasses  are  similar  to  wildflowers  in  that  they  are  grasses 
that  have  a  hardiness  that  has  withstood  the  tests  of  time  and  nature.  They 
are  an  excellent  example  of  "survival  of  the  fittest."  They  survive  because 
they  have  the  ability  to  "exploit  certain  resources  better  than  their  competi¬ 
tors"  (Diekelmann  and  Schuster  1982) .  A  beautiful  example  of  native  grass  is 
prairie  grass.  The  tall  grasslands  of  the  prairie  have  special  features  that 
make  them  especially  good  for  use  in  certain  areas  as  a  means  of  lowering 
mowing  costs.  Prairie  grasses  can  survive  in  soil  so  sandy  it  literally  blows 
away  without  protective  cover.  Native  grasses  conserve  moisture,  prevent 
erosion,  and  serve  as  a  soil  builder.  These  grasses  are  especially  beautiful 
when  used  as  "vista-makers."  In  areas  such  as  industrial  parks  where  several 
acres  of  land  serve  as  a  background  for  buildings ,  prairie  grass  affords  a 
beautiful,  easily  maintained  vista  that  replaces  turf  quite  naturally.  Areas 
in  which  excavation  has  left  no  rich  soil  are  perfect  for  prairie  grass,  which 
will  take  root  and  thrive  where  other  plants  cannot  (Webster  1975)  . 

38.  Prairie  grass  is  similar  to  wildflowers  in  that  it  takes  about 

3  years  to  establish.  Most  growth  is  underground  in  the  roots  the  first  year, 
with  some  growth  showing  by  the  second.  By  the  third  year,  the  grasses  show 
their  full  beauty  (Webster  1975) . 

39.  It  is  possible  to  establish  both  native  grasses  and  wildflowers  in 
a  much  shorter  period  of  time.  This  can  be  done  by  using  seedlings  rather 
than  seed  or  a  combination  of  both  (Creekmur  1987).  Fortunately,  procedures 
for  producing,  processing,  and  planting  seed  have  been  refined  since  the  early 
1970 's  when  the  concept  of  restoring  native  plants  to  the  landscape  was  rela¬ 
tively  new.  Only  a  few  years  ago  the  only  way  to  hasten  establishment  of 
native  vegetation  was  to  transplant  sod  from  small  tracts  of  prairie  land 
that  were  being  condemned  for  building  or  construction  (Webster  1975).  Now, 
nurseries  can  provide  seedlings,  but  prices  can  be  prohibitive. 

40.  Wildflower  and  native  grass  seed  is  also  expensive,  depending  in 
part  on  whether  the  weather  conditions  are  favorable  for  seed  production.  For 
instance,  a  1989  price  list  estimating  cost  for  establishment  of  wildflower 
and  native  grasses  gives  a  range  from  $1,500  an  acre  for  a  single  grass 
species  to  $7,800  for  a  mix  of  four  to  six  grasses  and  eight  to  fifteen  wild¬ 
flowers  using  both  seedlings  and  seed.  This  price  includes  the  cost  for 
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complete  site  preparation,  which  can  vary  according  to  current  site  condition 
(Prairie  Restorations,  Inc.  1989). 

41.  Since  use  of  native  vegetation  has  only  recently  become  popular, 
information  as  to  its  cost-effectiveness  is  fairly  sparse.  Saylorville  Lake, 
located  in  central  Iowa,  provides  an  excellent  example  of  the  cost- 
effectiveness  of  prairie  grass  use.  Saylorville  Lake  is  a  flood-control  and 
recreation  facility  operated  by  the  Corps  of  Engineers.  Located  in  an  area 
that  was  originally  a  tall  grass  prairie  zone,  less  than  1  percent  of  the 
original  30  million  acres  of  this  region  is  still  prairie.  In  1988  a  newly 
constructed  campground  at  the  Corps  project  implemented  a  plan  to  restore 
prairie  on  the  28-acre  site.  The  campground  was  designed  to  be  "an  aestheti¬ 
cally  pleasing,  minimum -maintenance  facility  providing  long-term  substantial 
cost  savings"  (Rolfes  et  al .  1989).  The  campground  consists  of  12  acres  of 
turf  and  14  acres  of  tall  grass  prairie,  with  a  30- ft  perimeter  of  midlength 
grasses  to  soften  the  dramatic  height  difference  between  the  other  two  areas. 
Buffalo  grass  was  chosen  for  the  turf  area  because  of  its  low- growing,  sod¬ 
forming  capabilities.  Buffalo  grass  is  a  prairie  species  that  requires  a 
minimal,  once-a-year  mowing  after  establishment.  A  comparison  of  the  mainte¬ 
nance  requirements  of  the  buffalo  grass  to  those  of  a  cool -season  turf  used  in 
an  adjacent  campground  shows  significant  savings  with  buffalo  grass  use. 

Based  on  a  $24/acre  mowing  cost  for  the  12  acres  of  campground,  the  annual 
savings  in  mowing  costs  is  $3,182.  It  was  also  found  that  the  original  cost 
for  seeding  the  buffalo  grass  was  offset  in  a  single  growing  season  by  lowered 
maintenance  costs  (Rolfes  et  al.  1989). 

42.  Another  success  story  comes  from  the  Illinois  Department  of  Trans¬ 
portation.  In  1980  the  Department  planted  30  acres  of  prairie  and  salt  grass 
along  Chicago's  Eaton  Expressway.  These  grasses  are  both  native  to  the  area 
and  have  cut  mowing  from  six  times  a  year  to  twice  annually  (Aungst  1986)  . 

43.  The  two  most  important  factors  to  consider  in  the  use  of  wild- 
flowers  and  native  grasses  to  lower  maintenance  costs  are  the  cost  of  estab¬ 
lishment  and  the  time  required  for  full  development.  While  the  original  cost 
of  establishment  may  seem  high,  within  a  fairly  short  time  this  cost  can  be 
recovered  by  the  lowered  maintenance  expense.  The  time  factor  becomes  espe¬ 
cially  important  when  the  area  in  question  is  public  land.  The  public  may  be 
skeptical  of  the  necessarily  unkempt  look  of  an  area  for  the  first  couple  of 
years  and,  thus,  must  be  made  aware  of  the  desired  end  result.  Or  as  Wilcox 
(1983)  states,  "Whenever  design  concepts  or  maintenance  procedures  are 
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altered,  it  is  a  good  idea  to  explain  the  change,  instruct  people  on  how  to 
use  the  new  concept,  and  invite  public  response."  He  reports  that  when  the 
Ohio  State  Park  System  made  changes  in  their  mowing  policy  that  no  longer 
reflected  a  "clean  cut"  image,  they  anticipated  some  negative  feedback  from 
users.  A  handout  was  prepared  for  distribution  to  visitors  that  stressed  the 
benefit  of  campsites  bordered  by  natural  vegetation.  A  survey  of  users  on  the 
three  busiest  holidays  of  the  year  found  few  negative  comments.  As  a 
follow-up  measure,  the  agency's  annual  newsletter  reminds  visitors  of  the  new 
policy  and  design  concept  (Wilcox  1983) .  Another  example  of  positive  results 
from  attempts  to  influence  public  opinion  was  reported  by  Becker,  Dottavio, 
and  McDonald  (1988).  Visitors  to  the  Blue  Ridge  Parkway  were  shown  photo¬ 
graphs  depicting  mowed  and  unmowed  scenes  along  the  Parkway.  A  message  that 
included  a  quotation  by  Aldo  Leopold  promoting  a  more  natural  environment  and 
a  statement  about  potential  cost  savings  was  attached  to  the  photographs.  The 
intention  of  this  message  was  to  influence  visitors'  preference  for  mowed  or 
unmowed  areas.  It  was  found  that  the  message  was  indeed  successful  in  creat¬ 
ing  a  positive  visitor  perception  of  unmowed  areas. 

44.  Another  important  factor  to  be  taken  into  consideration  with  native 
vegetation  establishment  is  the  availability  of  seed.  It  is  important  to 
obtain  seed  from  local  producers  in  order  to  ensure  survivability  (Rolfes  et 
al .  1989).  Not  only  will  seed  obtained  locally  perform  better,  but  local 
producers  are  more  qualified  to  give  planting  advice. 

45.  Regardless  of  the  amount  of  time  needed  for  establishing  these 
wildf lowers  and  grasses,  the  result  is  worth  the  wait.  The  peaceful  effect 
created  by  the  gently  waving  grasses  and  the  beauty  of  the  wildflowers  is  a 
pleasant  by-product  of  an  effective  substitute  for  turfgrass  in  difficult- to- 
maintain  areas.  An  additional  benefit  comes  from  public  acceptance  of  a 
chemical - free ,  natural  method  of  maintaining  the  landscape  (Aungst  1986). 
Groundcover 

46.  Groundcover  is  defined  as  "any  plant  lower  than  three  feet  in 
height  which,  when  established,  will  cover  the  ground  to  the  extent  that 
underplanting  is  not  required  and  weeds  are  excluded"  (Steinegger  and  Todd 
1979).  Another  definition  of  groundcover  is  "a  large  group  of  plants  that  in 
most  cases  will  grow  under  a  wide  range  of  conditions  and  are  generally  low 
growing"  (Pointer  1986)  .  Groundcovers  are  excellent  for  solving  several  land¬ 
scaping  and  mowing  problems.  For  instance,  they  can  provide  cover  under 
trees,  shrubs,  or  in  dif f icult- to-mow  spaces  where  grass  would  be  difficult  to 
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establish  or  maintain  (Orndorff  1986).  Properly  established  and  maintained, 
groundcover  can  provide  lower  maintenance  than  turfgrass.  However,  some  main¬ 
tenance  is  required  for  groundcover  plantings.  They  must  be  occasionally 
trimmed,  weeded,  and  fertilized  (Stroud  1986) . 

47 .  To  produce  attractive  and  functional  cover  in  a  short  period  of 

time,  and  to  do  it  economically,  the  plants  need  the  following  characteris¬ 
tics:  availability  at  reasonable  prices,  rapid  establishment  and  growth 

(regardless  of  soil  quality),  low  maintenance  requirements  and  long  life  once 
established,  tolerance  of  drought  and  waterlogging,  and  the  ability  to 
withstand  worse  than  average  weather  (Percy  1985). 

48.  Groundcover  usually  takes  2  to  4  years  for  establishment.  Even 
with  the  need  for  more  intensive  care  than  native  vegetation,  ornamental 
groundcover  can  solve  mowing  problems  that  wildflowers  or  native  grasses  can¬ 
not.  Because  of  the  more  manicured  look  of  groundcover,  it  is  especially 
appropriate  for  low- intensity  use  areas  of  improved  grounds  where  an  attrac¬ 
tive,  manicured  appearance  is  important.  Unfortunately,  little  information  is 
available  on  the  cost-effectiveness  of  using  groundcover  as  a  substitute  for 
turfgrass . 


Summary 

49.  In  general,  there  are  many  ways  of  controlling  the  cost  of  grounds 
maintenance,  particularly  mowing.  Chemical  mowing  is  perhaps  the  most  common 
method.  Both  herbicides  and  plant  growth  regulators  are  finding  increasing 
favor  with  grounds  managers.  Herbicides  have  been  used  successfully  for  many 
years.  When  used  appropriately,  herbicides  can  reduce  mowing  frequency, 
control  weeds  and  brush  in  inaccessible  areas,  and  control  undesirable  species 
that  choke  out  desirable  grasses.  Negative  effects  of  herbicide  use  include 
the  possibility  of  "brownout"  of  treated  plants,  movement  of  the  chemical  from 
the  treated  area,  and  public  displeasure  with  the  use  of  chemicals.  Properly 
trained  employees  can  reduce  the  risk  of  improper  application,  while  educating 
the  public  can  prevent  misunderstanding  about  the  environmental  effects  of 
herbicide  use.  The  cost  of  herbicide  treatment  is  usually  much  lower  than 
mechanical  mowing  and  is  therefore  a  cost-effective  means  of  lowering  mowing 
costs . 

50.  Plant  growth  regulators  have  become  more  popular  for  use  in  grounds 
maintenance  as  new  products  and  formulations  are  being  developed.  The  PGRs 
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can  be  used  to  regulate  mowing  and/or  reduce  mowing  frequency .  However ,  PGRs 
do  have  some  undesirable  side  effects,  including  some  discoloration,  uneven 
growth  if  the  PGR  is  applied  unevenly,  a  greater  than  normal  growth  rate  after 
the  effects  of  the  PGR  dissipates,  reduced  capability  of  the  plant  to  recover 
from  injury,  and  lower  turf  density.  Plant  growth  regulators  are  also  fairly 
expensive.  However,  the  general  consensus  of  the  grounds  managers  who  are 
using  them  is  that  they  are  an  effective  means  of  reducing  mowing  costs  on 
low-quality  areas. 

51.  Native  vegetation  such  as  wildflowers  and  native  grasses  can  be  an 
effective  means  of  lowering  mowing  costs  when  used  in  appropriate  areas. 

These  are  excellent  for  low-quality  areas  in  which  a  manicured  look  is  unnec¬ 
essary.  These  plants  are  hardy  and  require  very  little  maintenance  once  they 
are  established.  Seed  cost  is  fairly  high,  and  the  time  required  for  estab¬ 
lishment  is  3  to  5  years.  While  there  may  be  initial  public  displeasure  at 
the  unkempt  look  of  the  area,  once  establishment  is  complete  there  is  gener¬ 
ally  a  positive  public  reaction  to  this  method  of  landscaping.  Native  vegeta¬ 
tion  is  becoming  an  increasingly  popular  means  of  lowering  maintenance  costs. 

52.  While  cost-effectiveness  of  ground  cover  is  harder  to  document,  it 
is  an  acceptable  means  of  eliminating  mowing  in  difficult- to-maintain  areas. 

It  is  particularly  appropriate  for  use  in  high-quality  areas  where  other  meth¬ 
ods  of  lowering  maintenance  costs  are  unacceptable.  It  would  seem  reasonable 
to  assume  that,  at  some  point  in  time,  the  cost  of  establishment  would  be 
offset  by  the  savings  realized  through  the  elimination  of  mowing. 

53.  With  these  alternatives  to  mowing  available  to  grounds  managers, 
perhaps  increasing  maintenance  costs  will  be  less  of  a  problem  in  the  future. 
Most  of  these  methods  have  only  recently  been  developed  or  become  popular, 
presenting  many  possibilities  for  future  managerial  changes  in  the  area  of 
grounds  maintenance. 
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PART  III:  SURVEY  METHODS 


54.  An  understanding  of  the  grounds  maintenance  standards  and  practices 
at  Army  installations  and  other  public  land-use  agencies  provides  an  avenue  by 
which  we  can  compare  and  learn  from  others.  To  obtain  this  understanding,  a 
questionnaire  was  developed  to  request  information  on  what  the  Army  and  other 
agencies  are  doing  to  curtail  conventional  mowing  costs.  A  copy  of  the  ques¬ 
tionnaire  is  presented  in  Appendix  A. 

55.  The  questionnaire  is  divided  into  four  categories: 

a.  Category  1:  Conventional  Mowing 

b.  Category  2:  Low-Maintenance  Vegetation 

c.  Category  3:  Chemical  Mowing 

d.  Category  4:  Overseeding  and  Fertilization 

56.  The  questionnaire  was  sent  to  81  Army  installations,  27  National 
Parks,  51  land  grant  universities,  51  State  highway  departments,  and  21  Corps 
of  Engineers  projects.  The  questionnaire  was  mailed  out  in  July  1989.  For 
the  questionnaires  that  were  distributed,  the  following  response  rate  was 
obtained: 

Army  installations  51  percent 

National  Park  Service  67  percent 

Land  grant  universities  61  percent 

State  Highway  Departments  75  percent 

Corps  of  Engineers  projects  95  percent 

No  follow-up  mailings  were  conducted. 

57.  Throughout  the  report,  percentages  will  be  given  by  agency,  and  are 
based  on  the  number  of  responses  to  each  question  within  that  agency  (i.e., 

n  -  number  of  responses  within  that  agency) . 
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PART  IV:  RESULTS  OF  SURVEY 


58.  Survey  results  are  organized  according  to  the  four  questionnaire 
categories : 


a . 

Category  1: 

Conventional  Mowing 

b. 

Category  2: 

Low-Maintenance  Vegetation 

c . 

Category  3 : 

Chemical  Mowing 

d. 

Category  4: 

Overseeding  and  Fertilization 

Research  questions  are  used  to  group  the  questionnaire  results  under  each 
category.  This  facilitates  a  quick  reference  to  those  questions  of  interest 
to  a  particular  audience.  Some  questions  are  taken  directly  from  the  ques¬ 
tionnaire,  while  others  represent  a  combination  of  questions  taken  from  the 
questionnaire.  Based  on  the  usefulness  or  validity  of  the  findings,  not  all 
questions  from  the  questionnaire  are  addressed  in  this  report. 

Category  1:  Conventional  Mowing 

59 .  What  percentage  of  the  acres  for  which  you  are  responsible  are 
presently  mowed?  As  illustrated  by  Figure  1,  the  percentage  of  acres  mowed  by 
the  Army  is  higher  in  both  improved  and  semi- improved  areas,  the  only  excep¬ 
tion  being  the  higher  percentage  of  mowing  in  semi- improved  areas  reported  by 
the  National  Park  Service.  However,  as  Figure  2  shows,  the  National  Park 
Service  mows  a  narrower  strip  along  the  roadside  than  any  other  agency.  The 
Army  and  State  Highway  Departments  mow  about  an  18- ft  strip  along  the  road¬ 
side,  which  is  about  2  ft  more  than  the  Corps  and  the  universities  and  6  ft 
more  than  the  National  Park  Service. 

60.  What  height  vegetation  do  you  maintain?  Figure  3  shows  that  there 
is  little  variance  in  turf  height  between  agencies.  The  average  for  improved 
grounds  was  between  2  and  4  in.  and  for  semi- improved  grounds  was  4  to  6  in. 

61.  The  results  of  the  question  related  to  mowing  frequency  were  con¬ 
sidered  unusable.  However,  the  comments  of  several  respondents  show  that 
mowing  frequency  is  generally  determined  by  geographic  location  and  climate. 

62.  What  is  the  approximate  cost  to  mow  per  acre?  Figure  4  shows  that 
the  Army  and  universities  spend  substantially  less  per  acre  than  the  other 
agencies.  However,  this  may  be  misleading  since  various  managers  pointed  out 
exactly  what  was  included  in  the  cost,  while  others  did  not.  It  is  possible 
that  all  costs  (labor,  machinery,  machinery  maintenance,  etc.)  were  not 
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Figure  1.  Percentage  of  total  acres  responsible  for  that 

are  mowed 
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Figure  3.  Height  of  turf  mowing 


Figure  4.  Average  cost  to  mow,  per  acre 
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included  by  all  agencies.  Comments  by  various  respondents  lead  to  this 
conclusion. 

63.  Has  the  amount  of  area  mowed  changed  in  the  past  5  years?  n.s  Fig¬ 
ure  5  shows,  both  universities  and  State  l  'ghways  report  a  slight  average 
increase  in  the  number  of  botn  improved  and  semi -  improved  areas  mowed.  The 
Corps  of  Ergineers  and  the  National  Park  Service  show  slight  decreases  for 
both.  However,  the  Army  shows  mixed  results  with  an  increase  in  improved 
grounds  and  a  slight  decrease  in  semi -  improved  grounds.  The  Army  results 
reflect  an  increase  in  new  areas  needing  maintenance.  An  increase  in  budget 
cuts  and  natural  areas  may  have  resulted  in  less  maintenance  of  semi -  improved 
grounds.  The  increase  in  mowed  areas  reported  by  the  universities  is  due  to 
the  expansion  and  additions  occurring  as  a  result  of  growth  of  the  schools. 

The  majority  of  State  Highway  Departments  report  an  increase  in  area  mowed 
because  of  public  demand  for  mowed  right-of-ways  and  the  addition  of  new 
areas.  There  were  several  reports  of  decreased  mowed  area  due  to  budget  cuts, 
the  increased  use  of  herbicides,  and  the  return  to  native  vegetation.  Budget 
cuts  explain  the  decrease  in  mowed  area  by  the  National  Park  Service.  Like¬ 
wise,  the  majority  of  the  Corps  of  Engineers  projects  reported  ’ecreased  fund¬ 
ing  as  the  reason  for  less  mowing. 

64 ■  Are  you  using  any  other  treatment  in  peace  of.  or  in  conjunction 
with,  mowing?  All  agencies  report  the  use  of  chemical  control  and  low- 
maintenance  vegetation  in  conjunction  with  mowing.  All  agencies  except  the 
universities  also  report  the  use  of  controlled  burning.  Outleasing  programs 
for  agricultural  hay  harvesting  are  being  used  by  all  agencies  except  the 
National  Park  Service  and  the  universities. 

Category  2:  Low-Maintenance  Vegetation 

65.  Do  you  use  low-maintenance  vegetation?  All  agencies  report  some 
use  of  low-maintenance  vegetation.  However,  as  shown  in  Figure  6,  more 
respondents  within  the  Corps  of  Engineers,  universities,  and  State  Highway 
Departments  are  using  low-maintenance  vegetation  than  are  the  respondents  from 
the  Army  and  National  Park  Service.  Also,  as  shown  in  Figure  7,  the  per¬ 
centage  of  total  acres  in  which  low-maintenance  vegetation  is  used  is  much 
greater  for  the  Corps  of  Engineers  than  any  other  agency. 

66.  For  specific  respondents  not  using  low-maintenance  vegetation,  the 
reasons  vary.  For  instance,  the  National  Park  Service  respondents  frequently 
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Figure  5.  Percentage  increase  in  area  mowed  over 
the  past  5  years 
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Figure  6.  Percentage  of  respondents  using 
low-maintenance  vegetation 
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Figure  7 .  Percentage  of  total  acres  with  low- 
maintenance  vegetation 

gave  as  their  reason  the  need  to  preserve  the  historical  landscape  and  budget 
constraints.  Various  Army  respondents  consider  the  initial  cost  of  establish¬ 
ment  to  be  prohibitive.  Another  comment  received  by  an  Army  respondent  was 
that  "traditional  command  philosophy  has  called  for  intense  grooming  of 
grounds.  The  use  of  low  maintenance  vegetation  has  been  proposed  however." 

67 .  What  are  vour  primary  purposes  for  using  low -maintenance  vegeta¬ 
tion?  Figure  8  points  out  that  there  are  many  reasons  why  the  various 
agencies  are  using  low-maintenance  vegetation.  Reduction  of  mowing  and  mowing 
costs  does  not  seem  to  be  more  important  than  factors  such  as  improving 
aesthetics,  erosion  control,  and  wildlife  habitat.  While  respondents  rated 
the  categories  provided  in  the  questionnaire,  several  reasons  appeared  in  the 
"other"  category.  These  include:  irrigation  reduction,  fertilization  reduc¬ 
tion,  pesticide/herbicide  reduction,  increased  safety,  and  preservation  of 
natives.  Overall,  when  all  categories  are  considered,  no  reason  seems  to 
outweigh  the  others  in  importance. 

68 .  Over  the  past  5  years,  has  the  amount  of  acres  in  low-maintenance 
vegetation  changed?  As  shown  in  Figure  9,  little  increase  in  the  amount  of 
acreage  in  low-maintenance  vegetation  has  occurred  for  any  agency  in  the  past 
5  years.  The  only  exception  was  a  slight  increase  reported  by  the  National 
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Figure  9.  Percentage  increase  in  the  amount  of 
acres  with  low-maintenance  vegetation 
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Park  Service  on  semi -improved  grounds.  The  major  reasons  for  this  increase 
were  increased  land  acquisition,  need  for  reducing  water  usage  and  costs,  and 
improved  aesthetics. 

69.  The  universities  reporting  increased  usage  attribute  this  to  simi¬ 
lar  reasons.  However,  they  also  include  reduction  of  mowing  in  hard-to-mow 
areas.  Of  the  State  Highway  Departments  reporting  an  increase,  the  primary 
reasons  include  experimentation  with  native  grass  and  wildf lower  planting,  an 
interest  in  providing  wildlife  habitat,  and  additional  acreage  created  by 
highway  construction.  Corps  of  Engineers  and  Army  respondents  report 
increases  in  usage  to  reduce  mowing. 

70.  Was  there  anv  public  reaction  to  these  changes?  Figure  10  shows 
that  overall  there  was  more  of  a  positive  reaction  on  the  part  of  the  public 
than  negative.  However,  many  respondents  report  no  reaction  on  the  part  of 
the  public.  Positive  public  perceptions  come  mainly  from  the  aesthetic  bene¬ 
fits  derived  from  low-maintenance  vegetation.  According  to  the  statements  of 
many  respondents,  this  reflects  an  appreciation  for  the  beauty  of  wildflowers. 
However,  it  must  be  noted  that  there  is  sometimes  a  negative  public  reaction 
when  the  wildflowers  are  not  in  bloom  at  the  end  of  the  season. 
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Figure  10.  Public  reaction  to  the  use  of  low-maintenance 

vegetation 
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71.  Was  there  anv  administrative  reaction  to  these  changes?  As  shown 
in  Figure  11,  there  was  also  more  positive  than  negative  reaction  on  the  part 
of  the  administration.  This  was  generally  attributable  to  aesthetic  improve¬ 
ment  and  the  cost  savings  realized  from  less  mowing  and  erosion  control. 
According  to  one  respondent  from  the  Army,  "command/administration  seem  to  be 
coming  around  to  positive  reaction  as  long  as  they  can  have  intense  mainte¬ 
nance  in  specific  areas." 

72 .  In  vour  opinion  has  the  use  of  low-maintenance  vegetation  been 
successful  in  reducing  vour  grounds  maintenance  costs?  The  overall  response 
to  this  question  was  strongly  positive.  Responses  were  also  fairly  consistent 
as  to  the  ways  in  which  costs  were  reduced.  These  generally  included  such 
factors  as  reduced  mowing,  water,  and  fertilizer  costs,  and  improved  safety 
and  erosion  control  on  slopes.  Of  those  using  low-maintenance  vegetation,  the 
overwhelming  majority  report  that  it  decreased  grounds  maintenance  costs. 

While  some  respondents  who  are  using  low-maintenance  vegetation  report  that  it 
has  not  decreased  grounds  maintenance  costs,  these  were  frequently  the  ones 
who  reported  only  short-term  use.  Many  respondents  commented  on  the  initial 
cost  associated  with  plant  establishment.  Although  this  cost  may  be  high 
during  the  first  3  years,  nearly  all  respondents  felt  that  these  costs  would 
eventually  be  recovered  and  that  overall  maintenance  costs  would  be  reduced. 

As  stated  by  one  respondent,  "After  an  initial  3 -year  period  of  increased 
maintenance,  the  use  of  native  plant  materials  and  more  drought -tolerant  spe¬ 
cies  has  helped  decrease  costs." 

Category  3:  Chemical  Mowing 

73.  Do  vou  use  PGRs  in  vour  improved  or  semi - improved  grounds?  As 
shown  in  Figure  12 ,  a  greater  percentage  of  respondents  from  the  State  Highway 
Departments  use  PGRs  than  respondents  from  the  other  agencies.  National  Park 
Service  (NPS)  policy  makes  the  use  of  PGRs  virtually  impossible  without  spe¬ 
cial  administrative  permission.  Therefore,  all  respondents  from  the  NPS 
report  no  use  of  PGRs.  Only  a  small  percentage  of  Corps  of  Engineers  and  Army 
respondents  report  use  of  PGRs.  Figure  13  illustrates  the  total  acreage  and 
type  of  areas  on  which  PGRs  are  being  used.  It  should  be  noted  that  more 
than  half  the  respondents  who  are  using  PGRs  stated  that  their  use  is 
experimental . 
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Figure  11.  Administrative  reaction  to  the  use  of  low- 
maintenance  vegetation 


Figure  12.  Percentage  of  respondents 
using  plant  growth  regulators 


Number  of  acres  treated 

with  PGRs 

■  Army 

n~5 

uproved  grounds  -  432  acres 

roadside  -  224  acres 

utility  easenents  -  56  acres 

amnunition  storage  area  -  49 

acres 

■  Corps 

of  Engineers  n=1 

roadsides  -  300  acres 

■  Universities^ 

improved  grounds  -  15  acres 

■  State 

Highway  Departments 
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_  NP5 

improved  grounds  -  6200  acres 
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-  none 

Figure  13.  Actual  acres  being  treated  with 
plant  growth  regulators 

74.  Several  reasons  were  given  for  not  using  PGRs.  These  included 
environmental  concerns,  policy  restrictions,  perceived  ineffectiveness, 
unsatisfactory  results,  prohibitive  cost,  and  the  lack  of  information,  appli¬ 
cation  equipment,  and  trained  applicators. 

75.  What  are  vour  primary  purposes  for  using  PGRs?  Figure  14  illus¬ 
trates  that  the  overall  use  of  PGRs  by  all  agencies  is  for  the  reduction  of 
mowing.  Universities  used  the  other  category  to  explain  their  use.  Their 
explanation  for  this  leads  to  the  conclusion  that  they  are  mainly  being  used 
for  control  of  vegetation  that  eliminates  edging,  pruning,  and  mowing. 

76 .  Over  the  oast  5  years,  how  has  the  amount  of  acres  treated  with 
PGRs  changed?  As  shown  in  Figure  15,  the  tendency  of  most  agencies  is  toward 
increased  use  of  PGRs,  especially  on  roadsides  and  utility  easements  in  the 
semi-improved  grounds.  Universities  show  an  increase  in  the  use  of  PGRs  on 
improved  grounds.  The  explanations  given  by  the  agencies  for  these  changes 
included  mowing  cost  reductions,  weed  control,  and  availability  of  a  broader 
spectrum  of  PGRs  from  which  to  choose. 
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Figure  15.  Percentage  increase  in  acres  treated 
with  plant  growth  regulators 
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77 .  Was  there  anv  public  reaction  to  the  use  of  PGRs  in  vour  improved 
or  semi -improved  grounds?  As  shown  in  Figure  16,  there  has  been  little  public 
reaction  to  the  use  of  PGRs.  According  to  the  respondents,  this  was  because 
the  public  is  usually  unaware  of  PGRs  being  used.  However,  when  there  was 
public  knowledge,  as  one  respondent  stated,  "in  general  there  was  a  negative 
public  response  to  the  use  of  chemical  control  agents." 

78 .  Was  there  anv  administrative  reaction  to  the  use  of  PGRs  in  vour 
improved  or  semi- improved  grounds?  As  illustrated  by  Figure  17,  overall  there 
was  little  administrative  reaction  to  the  use  of  PGRs.  The  Army  reports  a 
higher  percentage  of  positive  reactions  than  any  other  agency.  Reasons  for 
this  included  the  reduction  of  mowing  costs ,  increased  safety  for  employees 
who  mow  dangerous  areas  less  often,  and  improved  sight  distance.  Negative 
responses  included  the  following:  undesirable  use  of  chemicals,  turf  dis¬ 
coloration,  and  uneven  turf  appearance. 

79 .  In  vour  opinion,  has  the  use  of  PGRs  been  successful  in  reducing 
vour  grounds  maintenance  costs?  The  vast  majority  of  respondents  from  all 
agencies  replied  positively  to  this  question.  Responses  were  also  fairly 
consistent  as  to  the  reasons  for  this  positive  response.  Generally,  the  use 
of  PGRs  was  considered  effective  for  reducing  mowing  costs,  which  also  allowed 
redistribution  of  labor  and  less  wear  and  tear  on  equipment.  Although  the  use 
of  PGRs  was  considered  to  be  successful,  several  respondents  qualified  their 
answers.  Mention  was  made  of  such  things  as  discoloration  and  reduction  in 
turf  quality  and  negative  public  response. 

80 •  Do  vou  use  herbicides  on  vour  improved  or  semi- improved  grounds? 

As  shown  in  Figure  18,  the  vast  majority  of  all  agencies  use  herbicides.  With 
the  exception  of  the  National  Park  Service,  over  80  percent  of  the  respondents 
use  herbicides  for  their  grounds  maintenance.  Within  the  National  Park  Ser¬ 
vice,  59  percent  use  herbicides. 

81.  As  Figure  19  shows,  although  many  of  the  NPS  respondents  use  herbi¬ 
cides,  their  use  is  extremely  limited,  both  on  improved  and  semi- improved 
grounds.  Quite  the  opposite  is  true  of  the  State  Highway  Departments.  They 
show  a  100-percent  use  on  improved  grounds  and  47-percent  use  on  semi- improved 
grounds.  The  universities  also  use  herbicides  on  a  significant  percentage  of 
their  acreage.  The  Army  and  Corps  of  Engineers  use  herbicides  on  a  fairly  low 
percentage  of  their  grounds. 

82.  Of  the  respondents  who  are  not  using  herbicides,  the  reasons  are 
fairly  consistent.  The  basic  reasons  are  the  objection  to  use  of  chemicals, 
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Figure  16.  Public  reaction  to  the  use  of  plant 
growth  regulators 


Figure  17.  Administration  reaction  to  the  use  of 
plant  growth  regulators 
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the  potential  harmful  effects  on  the  environment,  and  lack  of  licensed 
applicators.  The  National  Park  Service  respondents  point  out  that,  as  with 
PGRs,  the  use  of  herbicides  is  against  agency  policy. 

83.  What  are  vour  primary  purposes  for  using  herbicides?  As  illus¬ 
trated  in  Figure  20,  the  most  important  use  of  herbicides  by  all  agencies  is 
for  weed  control.  Reduction  of  mowing  and  its  related  costs  were  also  signif¬ 
icant  reasons  for  using  herbicides.  Respondents  also  listed  reasons  such  as 
reduction  of  trimming  and  edging,  reduction  of  fire  fuels,  woody  plant  con¬ 
trol,  and  for  improvement  of  aesthetics  under  the  "other"  category. 

84 .  Over  the  past  5  years,  how  has  the  amount  of  acres  treated  with 
herbicides  changed?  As  shown  in  Figure  21,  the  only  agencies  showing  a 
decrease  in  use  are  the  National  Park  Service  on  improved  grounds  and  the 
universities  on  semi- improved  grounds.  The  reasons  given  by  NPS  respondents 
for  increased  usage  on  semi- improved  grounds  included  the  necessity  to  comply 
with  county  weed  control  board  regulations  and  for  the  preparation  of  planting 
beds.  It  must  be  kept  in  mind  when  interpreting  Figure  21  that  any  time  a 
respondent  initiates  usage,  that  new  use  shows  up  as  a  100-percent  increase. 

85.  The  Army  respondents  report  that  their  relatively  small  increase  in 
usage  is  attributable  to  the  need  to  reduce  mowing  frequency,  labor  costs,  and 
for  aesthetic  purposes. 

86.  According  to  State  Highway  Department  respondents,  their  increased 
usage  of  herbicides  is  attributable  to  increased  equipment  capabilities,  the 
desire  to  cut  labor  costs,  and  to  comply  with  county  board  regulations. 

87.  Increased  use  of  herbicides  on  improved  grounds  by  universities  is 
mainly  for  aesthetic  purposes,  to  save  labor,  and  to  comply  with  city  ordi¬ 
nances.  Decreased  use  on  semi- improved  grounds  was  usually  attributed  to 
negative  responses  to  the  use  of  chemicals . 

88 .  Was  there  anv  public  reaction  to  the  use  of  herbicides  in  vour 
improved  or  semi- improved  areas?  As  shown  in  Figure  22,  the  universities  and 
State  Highway  Departments  have  had  more  negative  reaction  to  the  use  of  herbi¬ 
cides  than  the  other  agencies.  This  is  not  surprising  in  light  of  the  fact 
that  these  are  also  the  agencies  with  the  highest  percentage  of  use.  This 
relationship  also  may  explain  why  the  Army,  the  National  Park  Service,  and 
Corps  of  Engineers  are  getting  almost  no  reaction.  It  can  be  expected  there 
will  be  no  reaction  with  little  use. 

89.  The  respondents  who  report  negative  reactions  to  herbicide  use  give 
environmental  and  health  concerns  as  the  major  problem.  The  unpleasant 
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Figure  20.  Reasons  for  using  herbicides 


Figure  21.  Percentage  increase  in  acres  treated 
with  herbicides 
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Figure  22.  Public  reaction  to  the  use  of  herbicides 

"brownout"  effect  caused  by  herbicides  is  another  reason  for  complaint.  On 
the  other  hand,  there  are  positive  reactions  to  herbicide  use.  The  aesthetic 
improvement  that  comes  from  weed  control  is  the  main  reason  for  this  positive 
reaction. 

90 .  Was  there  any  administrative  reaction  to  the  use  of  herbicides  in 
vour  improved  or  semi- improved  areas?  As  illustrated  in  Figure  23,  overall 
there  was  little  negative  reaction  by  administrators  to  the  use  of  herbicides. 
In  general,  most  of  those  using  herbicides  are  getting  no  reaction  or  a  posi¬ 
tive  reaction  from  administrators. 

91.  Positive  reactions  are  generally  attributable  to  the  costs  savings 
in  labor  and  equipment  and  to  the  aesthetic  improvements.  When  administrators 
object  to  the  use  of  herbicides,  it  is  usually  in  reaction  to  public  outcry 
concerning  their  use.  One  respondent  reports  negative  administrative  reaction 
due  to  the  erosion  caused  by  herbicide  use. 

92 .  How  has  the  use  of  herbicides  changed  vour  mowing  costs?  Over 
50  percent  of  all  respondents  using  herbicides  report  no  change  in  mowing 
costs  due  to  herbicide  use.  However,  almost  40  percent  report  a  decrease  in 
overall  mowing  costs. 
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Figure  23.  Administrative  reaction  to  the  use  of 

herbicides 


Category  4:  Overseeding  and  Fertilization 

93.  The  questions  in  this  section  were  mainly  for  exploratory  purposes 
Since  the  objective  of  the  study  was  to  identify  methods  for  cutting  grounds 
maintenance  costs,  as  many  information-gathering  questions  as  possible  were 
included.  Little  pertinent  information  was  revealed  by  the  answers  to  this 
section.  One  respondent  stated  that  "improper  pH  can  affect  nutrient  avail¬ 
ability  to  the  plant,  resulting  in  wasteful  fertilizer  application."  Since 
approximately  40  percent  of  the  respondents  are  not  basing  fertilizer  applica 
tion  on  soil  sample  results,  this  is  an  area  with  potential  for  cost  savings. 
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PART  V:  CONCLUSIONS  AND  RECOMMENDATIONS 


Conclusions 


94.  The  findings  of  this  report  lead  to  several  conclusions.  First,  as 
previously  stated,  the  question  that  this  report  addresses  is:  "How  does  the 
Army  compare  to  other  public  land-use  agencies  in  its  grounds  maintenance 
standards,  and  practices?" 

95.  According  to  the  results  of  the  questionnaire,  the  answer  is  com¬ 
plex.  The  findings  indicate  that  Army  installations  are  mowing  a  substan¬ 
tially  higher  percentage  of  their  area  than  are  the  other  agencies.  On  the 
other  hand,  the  Army  is  generally  mowing  at  the  same  turf  height  and  the  same 
roadside  footage  as  all  the  other  agencies.  Of  all  the  agencies,  the  Army 
reports  a  higher  increase  over  the  past  5  years  in  the  amount  of  its  improved 
grounds  that  are  being  mowed.  However,  this  seems  to  reflect  changes  in  land 
use  rather  than  changes  in  maintenance  standards.  The  reported  decrease  in 
amount  of  semi- improved  area  being  mowed  by  the  Army  may  be  an  indication  of 
changes  in  maintenance  practices. 

96.  It  is  interesting  to  note  that  the  Army  responses  indicate  that 
their  cost  per  acre  to  mow  is  lower  than  all  other  agencies  except  for  the 
universities.  This  may  or  may  not  be  true.  Several  respondents  inserted 
notes  on  the  questionnaire  that  indicated  confusion  as  to  what  was  to  be 
included  in  their  maintenance  cost.  Unfortunately,  this  leads  to  the  conclu¬ 
sion  that  cost  determination  by  the  different  respondents  may  not  be  consis¬ 
tent  and,  further,  to  the  supposition  that  a  proper  comparison  has  not  been 
made . 

97.  Low-maintenance  vegetation  is  not  being  used  by  as  high  a  percent¬ 
age  of  Army  respondents  as  by  respondents  from  other  agencies.  Only  the  Na¬ 
tional  Park  Service  reports  a  similar  low  percentage  of  respondent  use  as  the 
Army.  However,  the  NPS  respondents  frequently  referred  to  the  need  to  pre¬ 
serve  historical  authenticity  as  their  reason  for  not  changing  to  low- 
maintenance  vegetation,  a  constraint  that  is  not  applicable  to  Army  installa¬ 
tions.  Several  Army  respondents  pointed  out  that  the  initial  cost  of 
establishment  was  prohibitive.  The  actual  percentage  of  the  total  acreage 
with  low-maintenance  vegetation  is  quite  low  in  all  agencies,  except  the  Corps 
of  Engineers. 
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98.  While  public  reaction  to  use  of  low-maintenance  vegetation  on  Army 
installations  seems  to  be  similar  to  that  of  the  other  agencies,  Army 
administrators  show  the  least  positive  reaction  when  compared  to  all  the 
other  agencies.  This  can  be  explained  by  the  comments  made  by  several  of  the 
Army  respondents.  While  one  respondent  mentioned  that  administration  seems  to 
be  coming  around  to  a  more  positive  outlook  as  long  as  specific  areas  are 
intensely  maintained,  this  was  not  the  general  consensus.  Many  Army  respon¬ 
dents  referred  to  the  typical  military  attitude  that  desires  a  highly  mani¬ 
cured  look  for  the  entire  installation.  Since  this  attitude  may  be  standing 
in  the  way  of  progressive  changes  that  would  lead  to  lower  grounds  maintenance 
costs,  an  incentive  program  may  solve  the  problem.  Perhaps  if  the  Community 
of  Excellence  Award  were  to  include,  as  part  of  its  criteria,  the  use  of 
native  vegetation,  low-maintenance  vegetation  would  become  more  attractive  to 
Army  Commanders . 

99.  Although  the  attitude  that  favors  highly  manicured  grounds  still 
seems  to  be  prevalent,  the  Army  does  seem  to  be  the  leader  in  one  innovative 
land  use  that  results  in  lower  maintenance.  More  Army  respondents  listed 
outleasing  programs  for  agricultural  hay  harvesting  than  any  other  agency. 

This  is  especially  interesting  in  light  of  the  recommendations  made  to  the 
Army  in  1984  by  a  Review  Team  who  evaluated  Army  natural  resource  management 
programs  on  military  installations  and  civil  works  projects.  It  was  recom¬ 
mended  that  the  Army  "reduce,  where  possible,  the  frequent  mowings  of  large 
cantonment  acreages  and  other  associated  open  areas  to  curtail  maintenance 
costs  on  both  installations  and  projects."  One  of  the  ways  suggested  for 
accomplishing  this  was  to  arrange  for  haying  licenses  and/or  leases.  Another 
suggestion  was  for  the  increased  use  of  native  plants.  This  suggestion  does 
not  seem  to  have  been  taken  as  seriously  as  the  one  for  haying  licenses. 

100.  The  use  of  PGRs  by  the  Army  for  controlling  grounds  maintenance 
costs  is  extremely  limited.  Since  State  Highway  Departments  are  successfully 
using  PGRs  on  both  improved  grounds  and  roadsides,  the  Army  may  be  able  to 
benefit  from  this  experience.  As  the  literature  (and  several  respondents) 
suggests,  PGRs  have  greatly  improved  over  the  past  few  years.  Some  of  the 
reasons  cited  for  not  using  PGRs  may  point  to  a  general  lack  of  information 
about  their  effectiveness  and  recent  improvements.  It  also  seems  evident  that 
negative  perceptions  are  based  on  experimental  past  use  that  may  not  be  accu¬ 
rate  in  light  of  today's  improved  formulas. 
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101.  Although  the  Army  reports  the  highest  percentage  of  positive 
administrative  reactions  of  any  of  the  agencies,  it  must  be  noted  that  many 
respondents  stated  that  administration  officials  usually  are  not  aware  of  PGR 
use.  This  probably  explains  why  there  is  little  negative  reaction  or  no  reac¬ 
tion  at  all.  Since  many  respondents  who  were  using  PGRs  found  them  to  be 
effective  in  reducing  grounds  maintenance  costs,  the  Army  needs  to  seek  more 
information  about  their  use.  Many  respondents  expressed  their  concern  about 
the  environmental  effects  of  PGR  use,  about  PGR  effects  on  turf,  and  about 
cost  effectiveness.  This  indicates  a  need  for  better  information  exchange. 

102.  Herbicide  use  by  the  Army  is  very  similar  to  use  by  the  Corps  of 
Engineers,  but  less  than  use  by  the  universities,  and  much  less  than  that  of 
State  Highway  Departments.  The  Army  uses  herbicides  mainly  for  weed  control 
and  to  reduce  mowing  costs,  just  as  the  other  agencies  do. 

103.  The  Army  respondents  report  little  public  or  administrative  reac¬ 
tion  to  their  use  of  herbicides.  The  negligible  amount  of  public  reaction  can 
probably  be  explained  by  the  fact  that  the  public  rarely  knows  what  the  Army 
is  doing  within  the  confinement  of  the  installations.  Positive  administrative 
reaction  within  the  Army  was  attributable  to  improved  appearance  and  cost 
savings . 

104.  The  questionnaire  elicited  additional  responses  that  suggest  two 
other  innovative  techniques  for  lowering  maintenance  costs .  A  National  Park 
Service  respondent  mentioned  his  use  of  a  computerized  maintenance  management 
system  for  planning  and  evaluating  maintenance  practices  and  costs.  This  type 
of  system  would  permit  cost  tracking  of  maintenance  practices,  giving  grounds 
maintenance  personnel  accurate  information  on  where  funds  are  being  spent  and 
thus  where  funding  cuts  could  best  be  made.  An  Army  respondent  reported  a 
method  of  mapping  all  mowed  areas,  establishing  criteria  for  areas  to  be 
mowed,  and  then  matching  areas  with  criteria.  Areas  meeting  none  of  the  cri¬ 
teria  were  designated  "no-mow"  areas  and  eliminated  from  the  mowing  cycle. 
These  areas  totaled  640  acres.  These  two  ideas  should  stimulate  the  interest 
of  those  concerned  about  reducing  maintenance  costs. 

105.  Several  topics  for  further  research  related  to  grounds  maintenance 
were  suggested  by  Army  respondents.  First,  many  respondents  are  interested  in 
information  on  PGRs.  Others  mentioned  an  interest  in  additional  information 
about  wildflowers  and  soil  aeration.  Another  interesting  suggestion  came 
from  an  Army  respondent  who  commented  that  no  questions  had  been  asked  about 
unimproved  grounds.  He  states,  "This  program  should  be  expanded  in  order  to 
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maintain  training  areas.  Without  proper  maintenance,  training  areas  will 
degenerate  and  be  incapable  of  providing  quality  training  in  future  years." 

Recommendations 


Develop  cost- tracking  methodology 

106.  Cost-effectiveness  is  essential  for  determining  grounds  mainte¬ 
nance  strategy.  Therefore,  it  is  important  to  know  the  cost  associated  with 
existing  grounds  maintenance  operations.  One  survey  reports  that  only  24  per¬ 
cent  of  grounds  maintenance  managers  across  the  country  could  provide  a  per- 
acre  mowing  cost  (Watschke,  Lyman,  and  Prinster  1988).  Managers  must  know 
where  their  money  is  being  spent  in  order  to  find  the  most  effective  means  of 
saving  it. 

107.  The  questionnaire  discussed  in  this  report  attempted  to  determine 
mowing  costs,  costs  and  benefits  associated  with  low-maintenance  vegetation 
establishment,  and  the  price  and  cost  savings  associated  with  PGRs  and  herbi¬ 
cides.  However,  the  few  cost  figures  that  were  received  varied  so  tremen¬ 
dously  that  the  validity  of  the  figures  was  questionable.  This  lack  of,  and 
variance  of,  existing  cost  information  leads  us  to  believe  that  there  is  a 
need  for  a  better  understanding  of  the  money  that  is  being  spent  on  various 
grounds  maintenance  practices.  Development  and  implementation  of  a  system  to 
track  costs  of  performing  these  activities  is  recommended. 

Reduce  mowed  areas 

108.  This  recommendation  results  from  a  practice  currently  under  way  at 
an  Army  installation.  This  installation  mapped  all  mowed  areas,  established 
criteria  for  areas  to  be  mowed,  and  then  eliminated  those  areas  not  meeting 
the  criteria.  While  some  acreage  could  be  eliminated  from  the  mowing  sched¬ 
ule,  other  acreage  could  be  mowed  less  frequently.  To  realize  immediate  cost¬ 
saving  opportunities,  implementation  of  this  type  of  practice  is  recommended 
at  other  installations. 

Test  cost-effectiveness 
of  low-maintenance  vegetation 

109.  The  indications  are  that  low-maintenance  vegetation  may  also  offer 
an  excellent  opportunity  to  reduce  long-term  costs.  The  findings  from  the 
questionnaire  and  literature  review  give  the  overall  perception  that  the  use 
of  low-maintenance  vegetation  has  the  potential  for  long-term  cost  savings. 
There  is,  however,  a  lack  of  documented  case  studies  that  track  the  actual 
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cost  savings  associated  with  low-maintenance  vegetation.  It  is  recommended 
that  the  Army  consider  testing  low-maintenance  vegetation,  using  appropriate 
vegetative  species  in  different  geographical  areas.  The  costs  associated  with 
establishment  and  maintenance  of  vegetation  that  requires  minimal  maintenance 
could  be  tracked  and  compared  with  existing  maintenance  costs.  The  "no-mow'’ 
concept,  in  which  nature  is  allowed  to  take  its  course,  has  immediate  cost 
savings  and  would  not  be  tested. 

Support  the  use  of 
low-maintenance  vegetation 

110.  Army  administrators  should  support  the  use  of  natives  and  natural 
areas,  not  just  as  a  long-term  means  to  cut  grounds  maintenance  costs,  but 
also  to  improve  wildlife  habitat  and  lessen  the  need  for  irrigation,  herbi¬ 
cides,  pesticides,  and  fertilizers.  The  Community  of  Excellence  Program  is  a 
potential  vehicle  to  encourage  this  support.  A  hands-on  training  course  would 
be  very  useful  for  those  not  familiar  with  the  most  cost-effective  establish¬ 
ment  and  maintenance  methods  for  wildf lowers,  native  grasses,  and  other  low- 
maintenance  vegetation.  The  Army  should  also  continue  its  outleasing  programs 
for  agricultural  hay  harvesting  in  areas  appropriate  for  that  activity. 

Provide  more  information  on  PGRs 

111.  The  US  Army  Engineer  Waterways  Experiment  Station  (WES)  has 
recently  completed  a  3-year  study  dealing  primarily  with  the  cost- 
effectiveness  of  plant  growth  regulators  in  reducing  the  need  for  mowing. 
Although  the  report  is  not  complete,  the  general  findings  appear  to  be  favor¬ 
able,  as  were  findings  from  the  questionnaire  discussed  herein  and  a  litera¬ 
ture  review.  The  Army  has  recently  developed  a  "one-stop"  program,  where  WES 
can  provide  interested  Army  installations  with  help  in  establishing  PGR  use  at 
their  installation.  Army  installations  need  further  information  concerning 
the  environmental  effects  of  PGRs  and  the  long-term  effects  PGRs  have  on  turf. 
The  Army  may  benefit  from  State  Highway  Departments  that  have  used  PGRs  on  a 
sizable  acreage  for  extended  years.  It  is  recommended  that  studies  continue 
to  determine  fully  the  efficiency  of  PGRs  and  environmental  impacts  associated 
with  their  use. 
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APPENDIX  A:  GROUNDS  MAINTENANCE  QUESTIONNAIRE 


Al 


Grounds  Maintenance  Questionnaire 


Please  answer  the  following  questions  about  conventional  mowing  in  your  improved  and  semi-improved  grounds. 


A5 


per  acre? 


How  many  feet  from  the  shoulder  of  the  road  is  the  roadside  mowed? 
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A6 


Please  explain  why  these  changes  have  taken  place. 


Are  you  using  any  other  treatment  in  place  ot,  onn  conjunction  with,  mowing  (e  g.  burning,  etc.)? 
Please  describe  the  treatment,  where  n  was  used,  and  why  it  was  used.  - - - — 


A7 


Please  answer  (he  following  questions  about  low  maintenance  vegetation  in  your  improved  and  semi-improved  grounds. 


8y  what  percentage  has 
mowing  been  reduced? 


10.  Over  the  past  5  years,  has  the  amount  of  acres  in  low  maintenance  vegetation  changed?  Please  indicate  the  percentage  of  change. 


A9 


14.  Do  you  use  PGRs  in  your  improved  or  semi-improved  grounds? 


A10 


By  what  percentage  haa 
mowing  been  reduced? 


17  Over  the  past  5  years,  how  has  the  amount  ot  acres  treated  with  PGRs  changed?  Please  indicate  the  percentage  ot  change. 


All 


21.  Do  you  use  herbicides  on  your  improved  or  semi-improved  grounds? 


A12 


By  what  percentage  has 
mowing  been  reduced? 


Over  the  past  5  years,  how  has  the  amount  erf  acres  treated  with  herbicides  changed?  Please  indicate  the  percentage  of  change. 


Do  you  overseed  your  improved  or  semi-improved  grounds? 


I 


A14 


What  are  your  primary  purposes  for  fertilizing  (number  all  that  apply  in  order  of  importance,  with  1  being  most  important)? 
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